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Research in Hon1.e-Care Telemedicine: 
Challenges in Patient H.ecruitment 
USHA SUBRAMANIAN, M.D., M.S.,1- 3 FAITH~ I--IOPP, Ph.D.,4 JULIE LOWERY.. Ph.D.,4•5 
PETER WOODBRIDGE, M.D., M.B.A.fl·2•6 and DAVID SMITH, M.D.2•3 
ABSTRACT 
This study reports challenges in recruiting patients for a randomized controHed trial of home-
care telemedicine. Descriptive statistics on patient eligibility for home-care telemedidne ser-
vices and patient refusals for participation are provided. Frequency counts of reasons for study 
exclusion and participant refusal and Chi-square tests to compare race and age-related dif-
ferences are given. Of 302 home-care patients reviewed, 197 (65.2%) did not meet inclusion 
criteria. The most common reasons for study exclusion were patients either needing <2 vis-
its per month (n =59, 30<Yo) or >3 skilled nurse visits per week (n = 46, 23.4%). Of the eligi-
ble patients (n = 105), 79 persons (75.2%) refused participation. The most common reasons for 
refusals were lack of perceived addition benefit of telemedicine (n = 27, 34.2<%), and that rou-
tine health care was sufficient (u = 23, 29.1 %). Higher than expected proportions of patients 
did not meet chosen eligibility criteria or refused to participate. These results should be help-
ful in designing home-care telemedidne programs and clinical trials. 
INTRODUCTION 
A LTHOUGH THERE IS A LARGE DErv1AND andre-ported increased patient satisfaction with 
home carefl·2 the cost-effectiveness of this 
care is controversial.3- 5 Recently, home-care 
telemedicine has been reported as having the 
potential to influence processes and outcomes 
for care for home-care patients in addition to 
decreasing costs.6•7 Although trials of tele-
phone-based telemedicine have been shown to 
be effective in certain clinical areas1 8·9 there 
have been few randomized controlled trials 
evaluating the effectiveness of video-based 
technology.10·11 Moreover, there is little data on 
patient exclusions and refusals for these video-
based trials. 7 
To determine the full potential of home 
telemedicine as a delivery mechanism for 
home-care services, and to guide researchers 
interested in conducting randomized trials in 
this area, more information is needed regard-
1Richard L. Roudebush VA Medical Center, Indianapolis, Indiana. 
2Division of General Internal Medicine, Department of Medicine, Indiana University School of Medicine, Indi-
anapolis, Indiana. 
3Regenstrief Institute for Healthcare, Indianapolis, Indiana. 
4Center for Practice Management and Outcornes Research, VA Ann Arbor Health Care System, Ann Arbor, Mich-
igan. 
5Department of Plastic Surgery, University of Michigan Medical School, Ann iubor, Michigan. 
6Department of Pathology and Laboratory Medicine, Indiana University School of Medicine, Indianapolis, Indiana. 
155 
156 
ing patient eligibility and patients: perceptions 
about these programs.6) 2•13 This study reports 
the challenges faced in recruiting home-care 
patients into a randomized telemedicine trial. 
vVe present our 12-month interim results. 
METHODS 
The study is a randomized controlled trial 
conducted among home-based primary care 
(HBPC) patients at the Indianapolis VA Med-
ical Center. Patients are randomized either to 
treatment (interactive video) or to control 
(usual I--IBPC). 
Usual-care patients receive nursing services 
at home and periodic telephone contact with 
the clinical staff concerning their home-care 
services. Intervention group patients, in addi-
tion to receiving usual home-care services, 
have contact with the VA clinical staff using 
telemedicine units. The telemedicine equip-
ment is an A viva 1010 manufactured by Amer-
ican TeleCare Inc. Each unit is 16 inches wide, 
13 inches deep, and 10 inches tall. The system 
requires a 110 V electrical regular phone line. 
The units have integrated voice, video, blood 
pressure cuff, and stethoscope. Peripheral at-
tachments such as blood pressure cuff and 
stethoscope are not used by all patients. Each 
telemedicine unit consists of two components: 
a home unit with interactive video technology 
and peripheral attachments (such as blood 
pressure, stethoscope, and glucose monitor), 
and a central unit (base station) for the clinical 
provider. Patients are able to see the clinical 
staff members on the video monitor, and clin-
ical staff members are able to see the patient at 
home. When the unit is turned off, there is no 
ability for clinical staff and patients to com-
municate. Intervention-group patients use the 
telemedicine units as a means of facilitating 
clinical contact and patient education services. 
For home-care visits where in-person contact is 
not required, and -.;.vhere deemed clinically ap-
propriate, telemedicine visits are substituted 
for in-person visits. 
To be eligible for the studyf patients need to 
be enrolled in the HBPC program at the study 
site. In addition, eligible patients must have a 
record of high health-care services use in the 
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previous year. This criterion was established 
because past use of health-care services has 
been shown to be the strongest predictor of fu-
ture use,1 4-·16 and because one of the goals of 
home telemedicine is to reduce the use of in-
patient and outpatient services. Therefore, our 
inclusion criteria were those patients enrolled 
in the HBPC program who had at least: (1) six 
outpatient visits: one hospitalization, or two or 
more emergency room visits in the previous 12 
months; (2) a care plan specifying hvo or more 
skilled nursing visits (SNV) per month; and (3) 
an expected need for future home care visits 
for at least 1 month. 
The exclusion criteria were: (1) lack of a tele-
phone; (2) having participated in a pilot study 
with telemedicine; (3) having a life expectancy 
of less than 6 months; (4) patients judged by 
home-care clinicians to be unable to use the 
telemedicine equipment (because of vision, 
hearing, and/ or communication difficulties), 
or lacked caregiver support to operate the 
telemedicine equipment; and (5) patients need-
ing more than three SNV per week. The Insti-
tutional Review Board approved the study pro-
tocol. 
Using electronic medical records, the study 
coordinator reviewed all patients enrolled in 
the Indianapolis HBPC program for possible 
inclusion. For eligible patients, the study coor-
dinator contacted the clinical nurse to rule out 
possible reasons for exclusion. ~When no exclu-
sion criteria were identified, all eligible patients 
were initially contacted by telephone to set up 
an appointment to discuss study participation. 
During this conversation, the research assistant 
briefly explained that a study is being con-
ducted involving the use of telemedicine 
equipment, and encouraged patients to set up 
an appointment to learn more about the equip-
ment and to consent to study participation. For 
patients who did not refuse participation after 
the phone call, the coordinator scheduled a 
home visit. During this visit, the coordinator 
explained more details of the study by review-
ing the consent form, which describes the ran-
domization process .. all study procedures, the 
risks and benefits of participation, confiden-
tiality rights, and personnel to contact for ad-
ditional information. Patients -vvere also given 
printed educational material regarding the use 
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of the technology as well as a practical demon-
stration. Those who agreed to participate are 
enrolled. The research office staff created se-
quentially numbered, sealed, opaque envelopes 
containing randomized assignments to treat-
ment or control groups. Patients were aware of 
assignment after randomization was complete. 
Patients who refused study participations 
were asked their reasons for refusal. The study 
coordinator recorded these patient refusal re-
sponses. Following the first year of the study/ 
the recorded responses were reviewed and 15 
categories were derived. Two investigators in-
dependently assigned responses to these cate-
gories. A third investigator collated the assign-
ment and resolved discrepancies with a con-
sensus meeting with the other two investiga-
tors. When the home care staff did not identify 
a medical condition that would preclude use of 
the telemedicine equipment, but the patient in-
dicated such a condition as a reason for non-
participation, they were coded as having re-
fused participation. 
RESULTS 
The descriptive characteristics of all home-
care patients reviewed for the study are pre-
sented in Table 1. Between September, 2001, 
and October, 2002, 302 HBPC patients were 
reviewed, who were predominantly male 
(98.0'1o), white (61.6'1o), with a mean age of 69.9 
years (SD = 12.8). Among patients reviewed 
(n = 302), 197 (65.2';{,) patients were excluded 
because they did not meet one or more of the 
inclusion criteria. Among the remaining pa-
tients (n = 105), 79 (75.2'1o) declined to parti-
cipate in the trial, and only 26 (24.7%) were en-
rolled. A comparison among persons excluded, 
refusing participation, and participants re-
vealed no significant age differences (F = 1.28; 
Pr > F = 0.28) or racial differences between 
Caucasians and African-Americans (Chi Sq 
1.58; p = 0.45) among the three groups. All of 
the women reviewed (n = 6) were excluded as 
none of them met inclusion criteria. Because no 
women were approached for study participa-
tion, there were insufficient numbers to permit 
a valid statistical analysis of gender by group. 
Although we did not have data that would 
directly allow for comparison of enrolled, ex-
cluded, and refusal patients on socioeconomic 
status, data on enrolled patients in the study 
provided some information on this demo-
graphic variable. Specifically, roughly one-
third of patients enrolled in the study during 
2001-2002 (n = 8/26; 30.8%) were classified as 
having met the VA means test requirement for 
care, suggesting that a substantial number of 
these patients had low socioeconomic status 
(SEc;' c ··~ ). 
The number of patients in each of the exclu-
sion categories is presented in Table 2. Of the 
197 patients meeting exclusion criteria, most 
were excluded for three reasons: 59 (30.0%) be-
cause they were receiving less than two visits 
per month; 46 (23.3°/rJ) were receiving more 
than three skilled visits per week; and 48 
(24.4';{,) were discharged from HBPC prior to 
study solicitation. 
The number of patients in each of the refusal 
categories is presented in Table 3. Of the pa-
tients meeting eligibility (n = 105), 79 (75.2°,{,) 
declined study participation. Among 79 pa-
tients who refused study participation, n '" 47 
refused at first telephone contact and n = 32 re-
fused at the in-person home visit. The four 
most common reasons for refusal were (1) lack 
of perceived benefit of telemedicine (n = 27; 
TABLE L OurcoMES FOR PATIENTS REvmwEu FOR SruDY 
Categories 
Total home-care patients reviewed 
Patients not meeting inclusion criteria 
{excluded) 
Patients meeting inclusion criteria 
Patients refusing to participate" 
Patients enrolle(P 
Number 
(CJ~) 
302 
197 (65.2) 
105 (34.7) 
79 (7.5.2) 
26 (24.7) 
aAmong those meeting inclusion criterion (n = 105). 
Age 
(mean, SD) 
69.9 (12.8) 
69.0 (12.9) 
71.5 (12.4) 
71.6 (13.2) 
71.0 (13.2) 
Gender Race 
(% 1nale) (% white) 
98.0 61.6% 
97.0 63.4°1~ 
00.0 57.1% 
00.0 55.7~1o 
00.0 61.5% 
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TABLE 2. REASONS FOR STUDY ExcLUSION (n = 197) 
Categories for exclusiona 
<2 visits/month as part of home care 
plan · 
>3 SNV per week 
Discharged prior to study solicitation/ 
less than 30 days in home care 
Patient already has been in study (pilot) 
and/or telen1edicine equipment 
from other programs 
No phone or unreliable phone 
Patient does not meet high resource 
utilization criterion 
Less than 6 months life expectancy 
Unable to use equipment as reported 
by nurse 
n % 
59 30.0 
46 23.3 
48 24.4 
23 11.7 
15 7.6 
14 7.1 
3 1.5 
2 1.0 
arndividual patients can be coded in more than one ex-
clusion category. Therefore, the total numbers are greater 
than the nurnber of patients. 
34.2%); (2) perceptions that existing health-care 
routines -vvere sufficient (n = 23; 29.1 S{,); (3) per-
ceptions that the equipment would be burden-
some or bothersome (n = 15; 19.0';{,); and (4) an 
unwillingness to become involved in anything 
·'lse (r· - ·1 A • 1 7 '70/ ) t"~ <.. • { - ""*t _ i . / I 0 I'. 
vVe also analyzed the refusal reasons sepa-
rately by method of refusal (phone vs. in-per-
son refusals). Persons who refused on the phone 
were somewhat more likely to indicate that they 
felt their existing health care was sufficient (n = 
17; 36.2% of phone refusals) compared with 
those who refused in person (n = 6; 18.8% of in-
person refusals). Persons refusing by phone 
were also somewhat more likely to indicate that 
participation would be a bother or burden (n = 
10; 21.3'1o) compared with those refusing in per-
son (n = 5; 15.6%). However, because of the 
small numbers within each refusal category, 
these should be interpreted as trends rather 
than definitive, and the numbers within each 
refusal category were not sufficient to test for 
association using Chi-squared analysis. 
DISCUSSION 
Home-care telemedicine is a promising 
method for improving access to care among 
rural and urban populations, particularly vul-
nerable populations. Currently there is lack of 
information regarding persons who are most 
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likely to benefit from telemedicine. ln addition, 
there is little information about patients' per-
ceptions about telemedicine_, which may influ-
ence the application of this tedmology. 
This study has a number of implications for 
the use of appropriate inclusion and exclusion 
criterion for home-care telemedicine programs. 
Results from the first 12 months of our study 
indicate that roughly 1 of 5 patients (n '" 48; 
24.4%: Table 2), were discharged from the 
home-care program shortly after entering or 
had expected home-care enrollment of less 
than 1 month, a pattern similar to patients ad-
mitted to long-term careP Because of the time 
and cost involved with equipment setup, pa-
tients with an expected longer term in home-
care programs should be the targets of future 
recruitment efforts for home telemedicine tech-
nology. 
Patients receiving three or more hands-on 
visits per week (n '" 56; 23.3%; Table 2) were 
excluded from our study, because we did not 
anticipate that they would benefit from the ad-
dition of telemedicine. However, we have since 
]earned that home telemedicine can provide a 
needed and useful component of patient edu-
cation for clinical applications such as in 
wound care. Also, some initial ineligibility cri-
teria may be modified with some creative ef-
fort, such as securing a telephone for patients 
who do not have telephone service. In this 
study, our focus for the intervention was on 
persons who had high resource utilization, and 
only a small proportion of home-care patients 
(n = 14_, 7.1%) were not high resource users. 
Further research is needed to determine if the 
high resource utilization observed in this pop-
ulation can be lovvered by the use of home 
telemedicine services. 
The refusal rates in our study (75.2%, Table 
1) were higher than those reported in other 
studies. A home telemedicine randomized trial 
of chronic heart failure (CHF) patients had a 
5.6~~,~, refusal rate (19 patients not willing to be 
evaluated out of 339 patients with a verified 
primary admission diagnosis of CHF), 18 
whereas a randomized study of h).rpertensive 
patients using nonvideo (store and forward) 
monitoring of blood pressure found that only 
20.3% of those identified by physicians as pos-
sible study candidates (34/167) either did not 
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TABLE 3. PATIENTS' REPORTED REASONS FOR REFUSAL (11 = 79) 
Categories for refusala 
Patient not able to understand how equipment 
would benefit him/her. Does not see the need 
for equipment. 
Patient perceives that their existing health-care 
routine is sufficient. 
Patient feels equipment would be a bother or 
burden. Does not want more equipment, or to 
bother with it. 
Patient does not want to become involved with 
anything else. Too busy, not home. 
Patient perceives that he/she does not have 
appropriate space. Indicates that clutter, poor 
lighting, lack of available outlets, and/ or other 
unsafe conditions will make participation 
difficult. 
Patient reports expectation of being discharged 
soon. 
Patient is fearful of losing in-person home 
nursing visits if they are enrolled in the 
telemedidne program. 
Patient perceives that they would not be able to 
hear, or cornrnunic:atE' over equipment. 
Patient reports having medical condition that 
wi1l make it difficult for him/her to use the 
equipment. 
Patient reports expecting to move, and/ or have 
temporary housing. 
Patient provides no reason but refuses 
Patient does not want to participate in research 
Patient doesn't think he/ she could remember 
how to use it. Doesn't understand how to 
operate equipment. 
Patient does not trust housemates. Doesn't 
want to be responsible for equipment. 
Patient reports being afraid to try new things 
Total 
(n = 79) 
n 
27 
23 
15 
14 
7 
7 
5 
5 
4 
3 
2 
2 
1 
0/ 
/0 
34.2 
29.1 
19.0 
17.7 
8.9 
8.9 
6.3 
6.3 
r:::" ::J.l 
3.8 
2.5 
2.5 
1.3 
1.3 
1.3 
n 
14 
17 
10 
9 
3 
3 
5 
1 
2 
0 
1 
0 
0 
Phone 
(n = 47) 
29.8 
36.2 
21.3 
19.2 
6.4 
6.4 
10.6 
10.6 
6.4 
2.1 
4.3 
0.0 
2.1 
0.0 
0.0 
In perso~ 
(n = 32.! 
n 
13 
6 
5 
5 
4 
4 
0.0 
0.0 
1 
2 
0 
2 
() 
1 
159 
% 
40.6 
18.8 
15.6 
15.6 
12.5 
12.5 
0.0 
0.0 
3.1 
6 ,, .o 
0.0 
6.3 
0.0 
3.1 
3.1 
arndividual patients can be coded in more than one Refusal Reason categorj. Therefore, the total numbers are 
greater than the number of patients. 
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attend their scheduled study appointment or 
declined participation in the triaP9 A study in-
volving a diverse group of home-care patients 
similar to those in our program did not iden-
tify the numbers of patients who refused to par-
ticipate, making comparisons between our 
study and similar work difficult? Among those 
who refused in our study, very few (n = 2; 
2.5%, Table 3) specifically mentioned an unwill-
ingness to participate in research as a reason for 
refusal. This suggests that reasons for refusal m 
our study are unlikely to be directly related to 
the randomized nature of the study design. 
There are several possible reasons for a 
higher rate of study refusal in this study com-
pared with previous work. First, the prospec-
tive study participants lived in a metropolitan 
area with many available medical care services. 
Quite possibly, a more rural population, with 
less access to medical care and ongoing home-
care services would perceive a greater poten-
tial benefit of telemedicine. Second, it was 
common for patients to indicate that they did 
not perceive a benefit from telemedicine (11 '" 
27; 34.2%); Table 3) or to express the belief that 
existing services were sufficient (n '" 23; 29.1 %; 
Table 3). Previous research suggests that 
greater experience with telemedicine technol-
ogy leads to higher patient acceptance of this 
mode of care.20•21 In a recent study of patient 
attitudes toward use of telemedicine at home 
among participants in a study of pressure ul-
cer monitoring, 37% of study participants 
queried at the beginning of the study felt that 
home-care telemedicine was not better than re-
covering in the hospital or an extended -care 
facility and a similar number were unsure that 
a physician could provide care for them via 
telemedicine. After three visits of telemedicine 
data collection, there was a marginally signifi-
cant (p '" 0.08) increase in patients' ratings of 
the qua 1ity of home-care telemedicine com-
pared to in-person physician visits.23 These 
findings suggest that after gaining some famil-
iarity with the telemedicine equipment, pa-
tients' acceptance of the technology increased. 
These results further emphasize the need for 
significant efforts in research and practice on 
patient education programs regarding home-
care telemedicine. 22•23 
Several limitations of the present study 
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should be noted. First, VA patients are differ-
ent from other patient groups in terms of back-
ground and demographic characteristics (Table 
1), and these differences make generalizations 
to other home care groups difficu1t. 24 Second, 
this study was conducted at a single site, a fac-
tor that limits the generalizability of our results. 
It is significant to note, however, that many of 
the home-care patients met the VA means test 
requirement, indicating that they had incomes 
belovv the poverty line. Future research, based 
on a greater variety of sites, should be helpful 
in further determining the experience of other 
low-income home-care populations with tele-
medicine technology. Last, the first year of the 
study was a time during which telemedicine 
technology was relatively new to both home-
care staff members and home-care patients. 
More established programs, where telemedi-
cine is perceived as an integral part of patient-
care services, may possibly be more successful 
in recruiting potential participants. 
Home telemedicine is a potentially promis-
ing technology for home-care patients. How-
ever, there are certain challenges that should 
be recognized. Our experience suggests that 
home-care programs should carefully consider 
inclusion/ exclusion criteria relevant to their 
program and operations. Like previous pro-
grams, 18 we found it necessary to revise this 
criterion as the program progressed so that pa-
tients who were likely to benefit from the tech-
nology could be targeted. Yet, a large number 
of patients were either ineligible for home 
telemedicine or gave reasons for choosing not 
to participate in the study. Few patients gave a 
reluctance to participate in research as a reason 
for refusal, suggesting that many patients will 
refuse to participate in home telemedicine pro-
grams even when active research is not part of 
the program. These results indicate that home 
care programs need to carefully consider how 
many patients are most likely to benefit from 
this technology. Practitioners should also an-
ticipate the need to educate patients on the ben-
efits of this new tedmology and to respect and 
consider in advance their patient's willingness 
to participate. Both anticipated patient eligibil-
ity, as well as anticipated patient acceptance, 
should inform home telemedicine program de-
velopment. 
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